Species differences in anticoagulant and anti-Xa activity of DX-9065a, a highly selective factor Xa inhibitor.
Activation of the blood coagulation cascade results in the formation of factor Xa (FXa) in either its intrinsic or extrinsic pathways, which in turn converts prothrombin to thrombin. We recently described the synthesis and characterization of DX-9065a, a highly selective FXa inhibitor, as an orally active anticoagulant agent (1). Although DX-9065a potently inhibited human FXa (2), a much larger dosage was required to inhibit thrombus formation in a rat thrombosis model (3): The plasma concentration of DX-9065a after administration of a dose which reduced thrombus formation by 50% in rats was in the microM range, or 40 times higher than the Ki value for FXa. From this, several assumptions arise, namely that an unknown mechanism other than FXa inhibition contributes to the antithrombotic effect of DX-9065a, or that the efficacy of DX-9065a differs among species. However, as the anticoagulant effect of DX-9065a was closely consistent with anti-Xa activity in plasma and as DX-9065a inhibited only FXa activity (2), the former assumption could be disregarded. To clarify the latter, we examined the inhibitory effect of DX-9065a on FXa from several animal species and its anticoagulant effect ex vivo in these species. Further, we also compared the anticoagulant effect of DX-9065a in plasma from each species with that of NAPAP, a benzamidine-derived direct thrombin inhibitor (4).